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I-N the studv described in this paper, we have attempted to learn how the incidence of tumours elicited in mouse skin by initiating and promoting stimuli (reviewed by Salaman, 1958 ) is related, quantitatively, to the amount of carcinogenic hydrocarbon absorbed by the skin, rather than to the amount apphed.
Methods have been devised (McCarter, 1956) to confine the apphed hydrocarbon to a measured area of the skin of an immobibzed mouse and to limit the amount absorbed bv hmiting the time that excess hydrocarbon remains on the skin. Some animals are kifed so that the amount of the hydrocarbon absorbed by the skin can be determined. Others are allowed to hve and are treated topicaRy with croton oil to produce tiimours. Using these techniques, it was possible to show (McCarter, Szerb and Thompson, 1956 ) that the niimber of tumours produced in the skin of a mouse varied directlv -a-ith the area of skin covered by the hydrocarbon, with the time aBowed for absorption and with the logarithm of the concentration of the solution apphed (9,10-dimethvl-1,2-benzanthmcene in fiquid paraflm). Subsequently (McCarter, 1958) , an attempt was made to relate the tiimour incidence t-o the amount of hvdrocarbon (3,4-benzopyrene) that penetrated unit area of skin in a given time f.llowing the application of a solution of the substance in acetone. The present paper describes a siniflar, but more extensive investigation using 9,10-dimethvl-1,12-benzanthrace,ne, hereafter called DMBA.
4ETHODS
Application of hydrocarbon to the sk-in
The animals used were female mice of the CFW strain (Carworth Farms Tumour incidence
The data for the distribution of tumours among all the mice exposed to DMBA are recorded in Table V (Huh and McCarter, 1960) . This value may be used to estimate, for example, that during the 7 hour period at the end of which 4-74 Itg. DMBA was present in the skin, 6-2 must have been absorbed )of which 1-4 had been metabolized or transported. This value is very much smaller than that estimated by Booth and Boutwell (1959) who attributed the difference between the amounts of DMBA applied to the skin and recovered later at the site of application in restrained animals, to absorption through the skin. The rates of accumulation and disappearance measured by us are not consistent with the assumption made by these authors. The correction for loss during absorption was not applied by us in assessing the dose-response relationships.
The data of Table VI were analyzed using the method of probits as described by Finney (1950 Snedecor (1946) . There was a highly significant (P <0-001) regression of tumour yield on the logarithm of the amount of DMBA in the skin. The experimental results are described by the equation (Orr, 1938) and may result in the production of tumours without further treatment (Englebreth-Holm and Iversen, 1951) . In our experiments, 31 CFW female mice that had, initially, 4-2 /tg. of DMBA in the skin failed to develop any tumours in the subsequent 20 weeks' period during which they were not treated with croton oil. We have not observed in our animals any loss of hair at the treated site in the three weeks' interval between the time of the limited exposure to DMBA and the start of treatment with croton oil. On the other hand, when we left the hydrocarbon on the skin, epilation and necrosis were always observed. More detailed investigation is needed, but these observations suggest that initiation of tumours by DMBA may be achieved with a minute amount of hydrocarbon that does not produce apparent injury to the skin ; injury results from the penetration of a larger quantity of the hydrocarbon, but the number of tumours initiated is not thereby necessarily increased. This is not to imply that injury is not important in the overall process of tumour production, but that for DMBA applied to skin, as for urethane (Roe and Salaman, 1954) and triethylene melamine (Roe and Salaman, 1955) and for DMBA by mouth (Berenblum and Haran-Ghera, 1957) initiation of skin tumours may be dissociated from injury. Earlier work with 3,4-benzopyrene (McCarter, 1958) 1. 9,10-Dimethyl-1,2-benzanthracene (DMBA) was applied in acetone to 2-3 sq.cm. of the skin of immobilized mice. After a time, the skin was washed and some of the treated animals were killed for analysis of the DMBA content of the skin ; others were allowed to live and were treated topically with croton oil to produce tumours.
2. The amount of DMBA entering the skin was dependent on the amount applied and on the time allowed for absorption.
